Objectives: Conventional caries removal is associated with unpleasant perception of drilling, requirement of local anesthesia, pressure effects on the pulp, etc. The chemomechanical method of caries removal has overcome these shortcomings. It is not only more comfortable to the patient but also preserves the healthy tissue. The present study was undertaken to evaluate and compare the time taken for caries removal, perception of pain and presence of secondary caries after a period of 10 months with Papacarie (Formulae One, Brazil 2003) and the conventional method. Bilateral primary molars in 52 children age ranging from 5-12 years were selected and divided into group I (conventional method) and group II (chemomechanical method) and compared.
INTRODUCTION
Restorative dentistry in children is usually considered traumatic and hard to perform in view of factors such as anxiety and expectation both by children and their parents. The main feature for aversion is the noise of the rotary instrument and anesthesia. Over the years, the carious tissue removal techniques are improving, aiming at facilitating the clinical practice. Several researchers are seeking replacement of the traditional mechanical removal of the carious tissue by alternative methods, such as the chemomechanical method of caries removal. 1 In Brazil, since 2003, a new formulation called Papacarie (Formula one Brazil) was introduced. It contains papain, chloramines, toluidine blue. Papain is a proteolytic enzyme. It has bactericidal, bacteriostatic and anti-inflammatory characteristics. Papain comes from the latex of the leaves and fruits of the green adult papaya, similar to the human pepsin,it acts as a debridant and anti-inflammatory agent which does not damage the healthy tissue and accelerates the cicatricial process. 2 In order to support the clinical use of this biomaterial, the present study aims at clinical evaluation and comparison of chemicomechanical method (Papacarie) and the conventional method of caries removal in primary teeth in relation to the time taken, perception of pain and presence of secondary caries after a period of 10 months.
MATERIALS AND METHODS
The present study was carried out in the Department of Pedodontics and Preventive dentistry at AECS Maaruti Dental College and Research Center, Bengaluru, Karnataka, India. Ethical clearance was obtained from the institutional review board as well as written consent was obtained from parents/guardians. Bilateral primary molars in 52 children (25 males and 27 females), age ranging from 5 to 12 years were selected by stratified random sampling method using the inclusion and exclusion criteria. The study design, objectives, potential benefits and methodology were explained to the selected children and their parents.
Inclusion Criteria

Clinical Criteria
1. Healthy cooperative children, between 5 and 12 years 2. Children having a minimum of two carious primary molars of comparable depth, not involving the pulp 3. No history of pain associated with the teeth 4. Only children whose parental consent was obtained prior to the procedure.
Radiographic Criteria
1. Carious lesion involving only dentin with no pulpal involvement 2. Absence of periapical or interradicular pathology 3. Absence of internal resorption of roots.
10.5005/jp-journals-10015-1080
Exclusion Criteria 1. Presence of intraoral/extraoral swellings 2. Deep dental caries involving the pulp 3. Presence of swelling/fistula in relation to the carious tooth.
CARIES REMOVAL PROCEDURE
Thorough oral prophylaxis of both upper and lower arches was done followed by initial radiographic evaluation of the target teeth. Radiographs were taken to confirm the depth of the lesion. The study sample was divided into group 1 and 2, having 52 teeth in each group.
Group 1
Caries was removed with the airotor handpiece using a straight fissure bur SF-41. After the completion of caries removal, an explorer was used for evaluation of the cavity. The caries removal was considered to be complete when the explorer did not get caught in the dentin, and when there was no "tug-back" sensation.
Once the cavity was confirmed free of caries, it was restored with glass ionomer cement after thorough isolation. The time taken for the procedure from the start of preparation of the cavity to the placement of the restoration was recorded with the help of a stopwatch.The patient's perception of pain was also recorded on the visual analog pain scale. Each of the grades associated with color was explained to the child.
Group 2
Caries removal was done according to the manufacturer's instructions (Formula and acao). The carious cavity was first filled with Papacarie ® gel and it was allowed to act for 40 to 60 seconds. The softened decayed dentine was removed with the help of a spoon excavator. The complete removal of caries was confirmed using the visual and tactile method. The color of the papain gel was light blue at the beginning of application and bubbles appeared on the surface which indicated the process of degradation, and finally the gel changed to a darker shade indicating complete degradation. The color of the papain gel did not change when caries was completely removed (Fig. 1) . The vitreous aspect of the cavity appeared when the cavity was free from caries. Reapplication of the gel was done if necessary, with no necessity to rinse the cavity between applications. Once the cavity was confirmed free of caries, the gel was removed by a wet cotton pellet and the patient was instructed to thoroughly rinse the mouth in water. The cavity was well isolated with cotton rolls and then restored with glass ionomer cement. The time taken for the procedure from the start of application of the papain up to the placement of the restoration was recorded in the assessment proforma.The patient's perception of pain for the procedure was recorded on the visual analog pain scale.
The children were instructed to report to the department in case of fracture of the marginal ridge, partial or complete loss of the restoration or postoperative sensitivity. The children were evaluated postoperatively after a period of 10 months for secondary caries. The restoration was assessed clinically by the operator for the presence of marginal discoloration indicative of secondary caries. This was reconfirmed by an independent evaluator.
RESULTS
The results of the following study were tabulated and analyzed under the following headings: Table 1 shows that the number of teeth treated in both group 1 (conventional method) and group 2 (papain gel) was 52. Mean time taken in group 1 was 14.5 ± 5.367 seconds and group 2 was 11.2 ± 5.959 seconds respectively. Time taken by group 2 (papain gel) was significantly less than group 1. Table 2 shows comparison of pain score between the group 1 (conventional method) and the group 2 (papain gel method) analyzed from the visual analog pain scale cards. The mean pain in group 1 was 1.73 ± 0.992 and in group 2 was 0.50 ± 0.610. Subjects in group 2 showed lesser pain score than group 1 subjects and the difference was statistically significant. Table 3 shows the distribution of pain score in the study groups. The pain experienced in the conventional method was graded from a minimum of 0 (none) to a maximum of 4 (uncomfortable). Pain score was 0 to 1 in 49 (94.3%) samples when treated with papain gel whereas 24 (46.2%) when treated with conventional method. The difference observed was statistically significant. Table 4 shows distribution of secondary caries in the study groups. The number of cases in group 1 (conventional method) that showed the presence of secondary caries after a follow-up of 10 months were eight cases (15.7%), whereas in group 2 (papain gel) it was 11 cases (21.6%). There was no statistical significance between the two groups. Only one tooth which was treated with papain gel had exfoliated. 
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DISCUSSION
The knowledge of the carious process and the evolution of newer dental materials have led to changes in how we address and treat dental decay. The increasing need for conservative dentistry continuously gives rise to a series of trials searching for new techniques that would simplify treatment procedure. Hence, the present study evaluated the advantages of the new chemomechanical caries removal method. The visual and tactile methods were used to evaluate caries removal in the present study. All the cavities were found to be caries-free clinically, in both conventional and Papacarie ® method.
2 Dyes were not used as they deeply penetrate and stain carious infected dentin as well as the porous affected dentin; hence, it may lead to over preparation of the cavity especially in primary teeth because primary dentin is more porous. 4 The time taken with the initial few cases in the present study was much higher than the conventional method. However, with time and development of expertise the reverse took place with papain gel being less time consuming procedure than the conventional method. The lack of any specialized equipment and ease of procedure in the use of papain gel makes it a less time consuming procedure when compared to the conventional method and the other chemomechanical methods. While Kotb et al reported that Papacarie was as efficient as the drill in caries removal with no significant difference in the operating time. 4 However, the working time with the earlier Carisolv system was longer because of the little experience and training of operators as it had elaborated equipment. 3 Self-report is the gold standard in the assessment of pain intensity. The measurement of pain intensity requires a child to choose on a rating scale, a level that best matches the amount of pain that he or she is experiencing.
The visual analog scale with color gradients provides gradations in color and area as well as length, so it is easy to see how different scale positions would reflect different levels in pain intensity. These scales have been extensively researched and they show good sensitivity and validity in children. 5 Hence, this scale was chosen to evaluate the patient's perception of pain in the present study.
Pain was significantly less when treated with papain gel than the conventional method. This is in accordance to a study which was evaluated by recording the pulse and blood pressure. The study indicated that in traditional drilling group, dental fear was significantly higher than that in chemomechanical and ART groups. 6 Fuji IX belongs to the group of glass-ionomers with improved mechanical qualities which enable the use of the material in the posterior region. It can be used for the restoration of small lesions which are not under high occlusal load and is considered the material of choice for the modern minimal design cavities. Glass-ionomer cements designed for permanent restorations of the posterior region appear to be a material of choice for this type of minimally invasive dental restoration. 7 The teeth treated with papacarie were caries-free and were clinically and radiographicaly asymptomatic with good retention of restorations after one year, indicating reduction in occurrence of secondary caries. 8 Kirzioglu et al compared the chemomechanical and mechanical method of caries removal; at 3, 6, 9 and 12 months and showed that at the end of 1 year, in terms of marginal adaptation and secondary caries, there was no statistical significance which was in accordance to the present study. 9 After a period of 10 months secondary caries in teeth treated with papain gel was 21.6% and in conventional method it was 15.7%. The difference was not statistically significant. Studies of longer duration utilizing papain gel are, however, needed to confirm these findings.
CONCLUSIONS
1. Time taken for treating teeth with papacarie was significantly less as compared to the conventional method 2. Patient acceptability with papacarie was significantly higher 3. The follow-up evaluation of the restorations after a period of 10 months for the presence of secondary caries showed no statistically significant difference between the two groups.
